We compared high-resolution computed tomography (HRCT) with chest radiography (CR) to determine if there is any advantage to using HRCT in the diagnosis of community-acquired pneumonia (CAP). Simultaneously obtained chest radiographs were compared with HRCT scans for 47 patients with clinical symptoms and signs suspicious for CAP. HRCT identified all 18 CAP cases (38.3%) apparent on radiographs as well as eight additional cases (i.e., 55.3%);P Å .004. The corresponding figures for bilateral involvement were six by CR (33.3%) and 16 by HRCT (61.5%), P Å .001. CR did not show changes particularly affecting the upper and lower lung lobes and the lingula. Bronchopneumonia was visualized by CR in 11 cases (61.1%) and by HRCT in 22 cases (84.6%). The corresponding figures for airspace pneumonia were four (22.2%) and one (3.8%), respectively. The use of HRCT seems to increase the number of CAP cases confirmed by imaging and to improve the accuracy of diagnosing and typing of CAP.
Chest radiography (CR) is commonly used to confirm the admitted to the infectious diseases ward of the Oulu University Hospital, primarily in June 1995, and the remaining 28 patients diagnosis of community-acquired pneumonia (CAP) [1 -6] . Routine use of CR, however, is not feasible for all patients were treated on an outpatient basis. These 28 patients, who had acute lower respiratory tract infection with fever and cough, with acute cough [7] because the frequency of new infiltrates compatible with pneumonia among those patients is õ3%.
consulted our emergency outpatient clinic between January and June 1996. This emergency outpatient clinic operates in associThus, CR is advocated for patients with other signs of pneumonia such as fever, tachycardia, or abnormal pulmonary findings ation with the Oulu University Hospital. Each image pair was evaluated to compare the chest radiograph with the HRCT scan. [8 -10] .
The diagnostic superiority of high-resolution computed toTwo university senior radiologists (A.O. and S.L.), familiar with the two methods, evaluated the images produced by each mography (HRCT), when compared with CR for diffuse infiltrative lung disease, is well known [11] . For the management method separately in different sessions, unaware of the opinions of each other. Thereafter, they made a consensus decision of chest infections, the use of HRCT improves characterization of parenchymal infections and their complications [12] . Howin each case on whether the patient had pneumonia and/or any other relevant findings. If pneumonia was observed, its type ever, to date there is little information available concerning the utility of HRCT for the diagnosis of CAP. The purpose of the and localization as well as the number of affected lung lobes and segments were assessed. present study was to evaluate HRCT to determine if it has any advantage over CR in confirming or excluding CAP in adult
The radiographs were obtained with use of an AMBER chest patients with symptoms of lower respiratory tract infection -X-ray unit (Oldelft, Delft, Netherlands) in 42 cases (89.4%) for whom, as previously mentioned, CR is recommended.
and with a digital Fuji FCR 9501 unit (Fuji, Tokyo, Japan) in three cases (6.4%), with 140 kV tube voltage and a 1.8-or 2-m image receptor distance, respectively. A conventional filmMaterial and Methods screen system was used for two cases (4.3%). Erect posteroanterior and lateral views were routinely obtained, and every chest The study protocol was accepted by the ethics review comradiograph was analyzed according to a protocol published mittee of the medical faculty of the University of Oulu (Oulu, previously [13] . Each radiograph was evaluated for lung patFinland). The utility of CR and HRCT for the diagnosis of tern, distribution, pleural involvement, mediastinal or hilar CAP was studied among 47 volunteers with clinical symptoms changes, and concurrent abnormalities. The radiographic patand signs indicative of CAP. Nineteen of the patients were terns of pneumonia were divided into three main categories: a homogeneous consolidation abutting the visceral pleura and reflecting lobar or sublobar airspace pneumonia; a patchy or nodular pattern reflecting bronchopneumonia; and a streaky were also divided into three main categories on the basis of CT scans. A dense consolidation abutting the interlobar fissure with a hazy pulmonary margin was classified as lobar or airall the 18 CAP cases that were revealed by CR. In addition, space pneumonia, whereas a consolidation following broncho-HRCT demonstrated four other cases among both ambulatory vascular branching was considered a bronchopneumonic and hospitalized patients with suspected CAP. Table 2 shows change. Focal bronchovascular thickening without airspace the clinical data for five hospitalized patients with CAP who opacity was considered interstitial pneumonia. When at least had unremarkable chest radiographs but whose HRCT scans two different patterns of pneumonia were observed in different showed infiltrates compatible with pneumonia. lobes of the lungs, the pneumonia was classified as mixed Table 3 shows the results obtained when the number of pneumonia.
affected lobes was analyzed separately by use of the two methThe final determination of whether each patient with radioods. The infiltrates particularly affecting the upper and lower graphic evidence of infiltration compatible with pneumonia lobes as well as the lingula seemed to be identified less often really had CAP was based on the follow-up findings of resoluon the basis of chest radiographs. In contrast, the infiltrates in tion of the infiltrates or clinical recovery from the documented the middle lobe were identified almost equally often by the respiratory infection. If the HRCT examinations showed some two methods. At the segment level, all segments of both upper of the above-mentioned patterns of pneumonia, the patients lobes and the anterior basal and lateral basal segments of the were considered real cases of pneumonia. Our definition of right lower lobe often remained undiagnosed by CR. pneumonia, according to the HRCT scans, is not absolutely Table 4 shows the comparison of the types of pneumonia correct, however, because there is no more sensitive method identified by CR and HRCT. Bronchopneumonia was the patthan HRCT thus far for confirming these results and because tern of pneumonia identified most frequently by both methods. we were not able to perform follow-up HRCT examinations Four cases of pneumonia were classified as airspace (lobar) for these patients.
pneumonia on the basis of CR. HRCT detected only one case McNemar's test was used for statistical comparisons beof airspace pneumonia. One case of interstitial pneumonia was tween the results of CR and HRCT. To assess the statistical identified only by HRCT. significance of the agreement on the presence or absence of infiltrates between the two radiologists, kappa statistics were analyzed. The evaluation of kappa as a measure of interobserver Discussion ratios is as follows: 0.01 -0.19, poor agreement; 0.20 -0.39, fair; 0.40 -0.59, moderate; 0.60 -0.79, substantial; and 0.80 -Our results clearly show that the use of HRCT seems to improve the accuracy of diagnosing and typing of CAP. More-1.00, almost perfect [15] . Calculations were performed with the SPSS statistical software (SPSS, Inc., Chicago) [16] .
over, if the pneumonic infiltrates are located in the upper and lower lobes of the lungs or the lingula, there is a real risk that the pneumonia may be missed when CR is performed, which Results may lead to an erroneous treatment decision. First, we will have to evaluate the correlation of our HRCT The study included 30 male and 17 female patients with suspected CAP. Eight women and 11 men (mean age, 51. 4 findings with the diagnosis of CAP. The kappa values for the agreement between the two radiologists were high [15, 17]. years; range, 17 -78 years) were admitted to our university hospital, and nine women and 19 men (mean age, 40.0 years;
There is no ''gold standard'' with identical sensitivity to which HRCT findings could be compared. In our series, we were not range, 17 -85 years) were treated on an outpatient basis.
The level of agreement between the two radiologists, based able to perform follow-up HRCT examinations to confirm the disappearance of infiltrates considered to be caused by CAP. on kappa values, was 0.87 for CR and 0.70 for HRCT. Table  1 shows that HRCT identified pneumonia cases more often However, in our series of ambulatory and hospitalized patients with suspected CAP, HRCT identified all 18 CAP cases rethan did CR. In addition, bilateral involvement was revealed more frequently by HRCT than by CR ( figure 1 ). When the vealed by CR who showed a good response to treatment. HRCT also identified the six bilateral infiltrates that were revealed by results of the two methods were compared, HRCT identified / 9C52$$AU43 07-09-98 19:50:39 cida UC: CID CR. Moreover, HRCT revealed additional bilateral findings in talized patients and four ambulatory patients -could be falsepositive findings. The earlier experience with HRCT for the the 18 CAP cases; these findings appeared unilateral on CR. Bearing this in mind, it seems quite improbable that the eight diagnosis of pneumonia in immunocompromised patients [12, 18 -22] or of infiltrative lung diseases [11, 23, 24] supports additional pneumonia cases identified by HRCT -four hospiour results with respect to the value of HRCT findings in the diagnosis of CAP. Furthermore, most patients with clinically with the AMBER [25] and digital technologies [26] , which Anterior 6 3 have been reported to improve diagnostic sensitivity in probAll segments 20 10 (50) lematic anatomic areas [27, 28] . Despite the use of these ad- [29] . The anatomic structure, including the upper part ings and the etiology of CAP and the clinical picture and outcome, in terms of cost-benefit, are needed to obtain a conclusive of the thoracic cage with the ribs and clavicles, obviously explains the problems in identifying upper-lobe infiltrates with answer to the essential question of when HRCT is indicated in the diagnosis of lower respiratory infections in outpatients. use of plain CR. Pneumonic infiltrates in the lower lobes were also often (i.e., in 47% and 45% of the cases) missed. This was obviously because of superimposition of the diaphragm, liver, heart, and vertebrae, even though AMBER or digital
